Cell-mediated immunity to the asexual blood stages of malarial parasites: animal models.
Studies using experimental models of malaria in immunodeficient mice and chickens have shown that resistance to blood-stage infection is mediated by protective antibodies and T cell-dependent cell-mediated mechanisms of immunity. Depending on the infecting species of Plasmodium and prior experience of the host, either humoral or cell-mediated immune mechanisms predominate. Cell-mediated immunity has been adoptively transferred with CD4+ splenic T cells, and with antigen-specific T cell lines and clones. Since ascending parasitemia occurs in all instances, the transferred cells do not kill plasmodia directly but appear to activate effector mechanisms capable of destroying the invading parasites. Both CD4+ and CD8+ T cells were found to increase in the spleens of malarious mice. Depletion of CD4+ T cells prevented nude mice adoptively transferred with immune splenic T cells from clearing parasitemia. In contrast, late treatment with anti-CD4 antibody had little if any effect. The converse was true when anti-CD8 antibody was utilized, i.e., a significant number of mice treated with anti-CD8 antibody after parasitemia became patent and had difficulty clearing blood parasites. These data suggest that during infection CD8+ T cells may become activated by CD4+ T cells responding to malarial antigens. These CD8+ T cells may be directly cytotoxic or secrete additional cytokines thereby amplifying the role of CD4+ T cells in the activation of anti-parasite effector mechanisms. Finally, a hypothesis is presented to explain how the parasite in natural infections may activate T cell-dependent effector mechanisms in order to control its numbers in host tissues thereby ensuring the survival of both parasite and host.